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It has been shown (Malhotra, 1968 ) that significantly higher amounts of faecal and urine urobilinogen are eliminated on the non-masticatory South Indian style diet as compared with the masticatory North Indian regime.
The present study was undertaken to separate the effect of the pattern of diet from the pattern of eating and also to study the effect of acid and antacids on these values.
MATERIALS AND METHODS

PATIENTS Twelve ambulatory, convalescent patients
with complaints unrelated to the gastrointestinal tract and on no medication were included in the dietary experiments. All the studies were carried out in the metabolic ward of the Jagjivan Ram Hospital of the Western Railway.
THE DIETARY REGIMENS Two different diets were used, the masticatory wheat diet and the non-masticatory rice diet, which have been described elsewhere (Malhotra, 1968) . These were isocaloric with each other at 2,271 calories.
In order to maintain uniformity in the composition of the diets, patients were served from a common pool of the respective diets. In the first set of experiments, which included six patients, the wheat diet was used first, followed by the rice diet; and in the second set, which had six patients, this sequence was changed, viz., the rice diet preceded the wheat diet. In each dietary regime, three different modes of ingestion were employed: (1) six days on the wheat or rice diet alone; (2) six days on the wheat or rice diet plus 100 ml. of 0.15 N HCl, three times daily after the principal meals; (3) six days on wheat or rice diet plus 100 ml. of 5 % sodium bicarbonate and 2 teaspoonfuls of an antacid (Aludrox, M.H., John Weyth), three times daily, after the principal meals.
Lastly, a comparison was made between two different patterns of eating the rice diet, namely, by deliberate and thorough chewing versus 'meal scamping,' a pattern of eating which is habitual in South India and in which the patients bolt down handfuls of rice with minimal chewing. (Malhotra, 1968 (Table IV) . As against this, no change in the mean faecal urobilinogen concentration occurred on the regimens combining either HCI or antacids with the masticatory wheat diet or of combining acid with the non-masticatory rice diet.
DISCUSSION
The rise in faecal urobilinogen concentration on the rice diet is significant when compared with the wheat diet (P < 0.001), and this agrees with our earlier results (Malhotra, 1968) . When antacids are given with the non-masticatory rice diet, the 38 Effect ofpatterns of eating and antacids on faecal urobilinogen excretion Tables II and III indicate that the changes in faecal urobilinogen concentration are due to an absolute increase in the total amount of faecal urobilinogen (mg./24 hours) and not merely to dilution. Since urobilinogen is formed in the intestine by the reduction of bilirubin, and its amount in faeces depends primarily on the amount of bilirubin entering the intestine (Varley, 1962) , the findings recorded here suggest that important differences in the amounts of bilirubin entering the intestinal lumen take place not only as a result of differences in the pattern of diet but also in the pattern of eating.
While the actual mechanism of these differences is less clear, these may be explained by the effect of diet and antacids on gall-bladder evacuation reported elsewhere (Malhotra, 1967 (Malhotra, , 1967a (Malhotra, , 1968 . Magee (1962 Magee ( , 1965 studies that hydrochloric acid is by far the most potent duodenal stimulus for gall-bladder contraction; pH alone is not responsible for the mechanism as N/10 acetic acid did not contract the gall-bladder. The fact that painting the duodenal mucosa with 2% procaine abolished the stimulatory effect of HCI on gall-bladder contraction (Hong, Magee, and Crewdson, 1956 ) has been interpreted to mean that the local action of the anaesthetic had prevented the stimuli responsible for cholecystokinin release reaching the receptors (Magee, 1965) . The fall in faecal urobilinogen when antacids were administered with the sloppy rice diet might be explained by the reduction in the intensity of the HCI as a stimulus brought about by its neutralization with antacids. A similar fall did not occur when antacids were given with the masticatory wheat diet and this may be explained by the fact that the chewing movements of the jaw produce saliva of a higher buffer capacity and in larger total volume (Wills and Forbes, 1939; Sand, 1951; Weschler, 1959; Malhotra, Saigal, and Mody, 1965) which has a better competence to neutralize HCI (Malhotra, 1967b) , thus resulting in a decrease in its stimulus intensity due to the pattern of eating itself, with the result that antacids did not produce any further fall.
Since the faecal urobilinogen concentration significantly fell when the sloppy rice diet was deliberately macerated and chewed (Table IV) it is clear that some changes had taken place in the diet during mastication which exert a regulatory influence on the contraction of the gall-bladder. The nature of these changes is not entirely clear but may have been brought about by the added saliva, as the chewing movements of the jaw produce saliva of a higher buffer capacity and in larger total volume (Wills and Forbes 1939; Sand, 1951; Malhotra, 1965; Malhotra et al., 1965) . Since masticatory meals can better reduce gastric acidity (Malhotra et al., 1965; Malhotra, 1967b) Effect ofpatterns of eating and antacids on faecal urobilinogen excretion 41 permeable to the stimuli responsible for release of cholecystokinin, which may thus be prevented from reaching the receptors. There is evidence that chewing movements of the jaw increase the mucus content of saliva (Dewar and Parfitt, 1954; Malhotra et al., 1965; Malhotra, 1967c) , with the result that the concentration of mucus in the gastric juice is greater in the case of masticatory as compared with non-masticatory food (Malhotra, 1967c) . This explains why giving acid with a masticatory diet did not produce a rise in faecal urobilinogen excretion. It is also probable that the physical state of the ingested food itself, which in the case of sloppy meals might form a coarse and a more permeable layer, and in the case ofthe well-masticated food the finely divided food matter resting on the mucosa forms a less permeable layer. We have no evidence on which to base a distinction between these two possible mechanisms of the influence of the pattern of eating on gall-bladder contraction, and both may be concerned. It is noteworthy that in ruminants, which chew their food well, one generally finds a full gall-bladder at slaughter, whether the animals are fed or fasted (Magee, 1965) , and this might be due to a similar mechanism.
SUMMARY
Faecal urobilinogen concentration (mg./100 g. stool) and excretion (mg./24 hours) rise when patients on a masticatory wheat diet are changed to a non-masticatory rice diet. These values are influenced also by the ingestions of hydrochloric acid as well as antacids. While antacids produce a fall in these values in the case of a non-masticatory diet, they have no effect in the case of the masticatory diet. On the other hand giving of acid produced no change either with the masticatory or with the non-masticatory diet. Deliberate chewing of the non-masticatory diet results in a significant fall in faecal urobilinogen excretion, indicating that the addition of saliva to the food during mastication is responsible for this difference, and it may act by virtue of its acid-neutralizing properties since hydrochloric acid is the most potent duodenal stimulus for gall-bladder evacuation, or by virtue of its mucus content which may prevent stimuli responsible forthe releaseof cholecystokininreaching the receptors. 
